Effect of K+ channel blocking drugs and nitric oxide synthase inhibition on the response to hypoxia in rat pulmonary artery rings.
1. The aims of this study were to investigate the effects of potassium (K+) channel blockers and the nitric oxide (NO) synthase inhibitor, L-nitroarginine (L-NOARG), on the response produced by acute hypoxia in rat intrapulmonary artery rings in vitro. 2. In rat phenylephrine-precontracted pulmonary artery rings, hypoxia (pO2 = 7 mmHg) induced a response which consisted of a rapidly developing initial contraction (phase 1), a transient relaxation (phase 2) and a slowly developing sustained contraction (phase 3) over 30 min. The NOS inhibitor, L-NOARG (300 microM), attenuated phase 1 and 3, and amplified phase 2 of the response to hypoxia. The voltage-gated K+ channel blocker 4-aminopyridine (4-AP) (10 mM) also abolished phase 3 and magnified phase 2 of the response to hypoxia. 3. The hypoxic response was not modified by the calcium-activated K+ channel (KCa) blockers, tetraethylammonium (TEA) (20 mM) or charybdotoxin (50 or 200 nM), nor by the ATP-dependent K+ channel (KATP), blocker, glibenclamide (10 microM). 4. L-NOARG (300 microM) and 4-AP (10 mM) also abolished carbachol-induced endothelium-dependent NO-mediated relaxation. Relaxation produced by the NO releasing agent 3-morpholino sydnonimine (SIN-1) was reduced by 4-AP (10 mM) and TEA (20 mM). 5. The data suggest that NO production is reduced during severe hypoxia in rat intrapulmonary artery rings and that this underlies the sustained phase of the hypoxic contraction. The data also suggests that 4-AP-sensitive K+ channels play an important role in the release and or action of NO, and therefore, in the response to hypoxia.